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Abstract 
Background and Purpose:  Estimations of blood loss in clinical practice have been found to be 
inaccurate which can lead to poor outcomes for post-partum women.  These outcomes include:  
post-partum hemorrhage and even death.  Studies suggest more accurate means of blood loss 
measurement in multiple quantitative blood loss (QBL) measurement techniques as a superior 
means of blood measurement over the current estimated blood loss (EBL) method.  The purpose 
of this project was to increase accuracy of blood loss measurements in scheduled cesarean 
sections (CS) to initiate mass transfusion protocols faster and more efficiently. 
Methods:  This quality improvement project sought to evaluate the implementation of QBL 
measurement techniques on a Labor and Delivery surgical suite of scheduled CS through 
measurement drapes and gravimetric measurement process. 
Results:  The various goals displayed the following results reflecting inaccuracy in EBL 
measurement when compared to QBL measurement.  EBL inaccuracy was 32.61% particularly 
in underestimation when compared to QBL.  The amount that was underestimated averaged 
265.2mLs.  The PPH QBL cases and serum studies cases matched at 15 cases of PPH per 
definition; whereas, EBL PPH cases only matched at 11 cases.  Staff was educated on 
measurement inaccuracy and showed an increased knowledge of 30.66% from pre to post tests.   
Conclusion:  QBL measurement is a more accurate means in measuring blood loss than EBL and 
QBL techniques should be implemented to occur more accurate measurements in order to 
implement life saving interventions such as rapid response or mass transfusion protocols.  
 Keywords:  quantitative blood loss, post-partum hemorrhage, blood loss measurement    
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Quantitative Blood Loss Interventions to Improve Assessment of Post-partum Hemorrhage 
Implementation of practice care standards are often the result of a concerning healthcare 
gap recognized by professionals within the field.  The post-partum population of patients exhibits 
individual challenges in recognizing an increase of post-partum hemorrhage (PPH) cases, 
showcasing that the current practice of estimated blood loss (EBL) is not an effective 
measurement technique for these critical situations.  One such practice standard current being 
implemented is the use of quantitative blood loss (QBL) to make accurate measurements in these 
critical situations. 
Delays in providers implementing current mass transfusion protocols as a result of 
inaccurate estimated blood loss (EBL) measurement by providers versus using actual, 
quantitative blood loss (QBL) calculations, can lead to increased risk of fatality from 
complications of blood loss including hypovolemic shock or death, among women of 
reproductive age undergoing labor.  The problem is that not all facilities are currently effectively 
and efficiently implementing this measurement practice.    
 This project sought to educate clinicians on the dangers of the current EBL practice and 
its inaccuracy by implementing an evidence-based protocol for the more accurate QBL 
measurement.  The plan to accomplish this was to provide staff education including; 
administration, providers, registered nurses and surgical supportive staff of the inaccuracies of 
EBL techniques when compared to QBL techniques.  A supportive pre and post education test 
were provided after education was delivered.  Also, EBL, QBL and serum lab study values of 
hemoglobin and hematocrit (Hb/Ht) were collected on 20 scheduled caesarean sections.  The 
EBL and QBL values were then compared to the serum lab values to determine the most accurate 
means of real-time calculation of blood loss.  The last point of data was the time it takes to 
QBL INTERVENTIONS AS INDICATIONS OF PPH 6 
effectively set up new equipment for the implementation of QBL means of measurement and 
gravimetric measurement time.              
Background 
Postpartum hemorrhage (PPH) is the leading cause of maternal mortality accounting for 
nearly 11.4% of the 17.3 deaths per 100,000 live births in United States in 2013 (Smith, 2018).  
Furthermore, the World Health Organization statistics show that in developing countries, PPH 
accounts for nearly 60% of maternal deaths, accounting for nearly 100,000 deaths per year 
(Smith, 2018).  Likewise, additional research produced statistics claiming that PPH is responsible 
for the deaths of nearly 1 woman every 4 minutes (Smith, 2018).  Often women suffer these 
losses due to the delay in initiating life-saving mass transfusion interventions (Association of 
Women’s Health, Obstetrics & Neonatal Nurses (AWHONN), 2014).   
Most institutions do not implement specific protocols and guides to accurately measure 
the amount of blood lost during delivery (American College of Obstetricians and Gynecologists 
(ACOG), 2019)).  If the amount of blood loss is not measured in a consistent manner, then it is 
impossible to accurately obtain information to activate these protocols.  By implementing ways 
to improve care standards in changing to quantitative blood loss (QBL) measurements (objective) 
from estimated blood loss (EBL) (subjective), providers are better informed with the most 
accurate information and can therefore act in a more appropriate manner in these emergent 
situations instead of waiting on lab results (AWHONN, 2014).   
Problem Statement 
Increased risk of fatality from complications of blood loss including hypovolemic shock 
or death, among women of reproductive age undergoing labor is indicated by delays in providers 
implementing current mass transfusion protocols as a result of inaccurate estimated blood loss 
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(EBL) measurement by providers versus using actual, quantitative blood loss (QBL) 
calculations.  Inaccurate measurement of blood loss (estimated blood loss, EBL) during delivery 
can cause delays in mass transfusion protocols leading to potential adverse outcomes including 
death (AWHONN, 2014).    
Organizational “Gap” Analysis of Project Site  
EBL was the current standard measure of blood loss measurement at the implementation 
site, which is not the current best practice standard of QBL measurement through gravimetric 
means or measuring devices.  Inaccuracy of blood loss measurement can be devastating in post-
partum hemorrhage cases and it is necessary to have such accurate and efficient measurement 
techniques to quickly and appropriately determine potential PPH and implement mass transfusion 
protocols effectively (AWHONN, 2014).  The best practice solution is to implement QBL 
measurement techniques (ACOG, 2019).  Several organizational gaps were identified at the 
chosen project site, the labor and delivery unit at an acute care facility in Honolulu.  One major 
gap was the current use of EBL by providers.  This places many patients at risk for delayed 
treatment in the event of a hemorrhage from inaccurate blood loss measurement.  There was also 
an inconsistent means of measuring blood loss.  Some providers were using QBL with 
gravimetric measurements and some providers were using outdated EBL measurements.  This 
allows for subjective means of measurement to which standard practice should be implemented 
for objective measurement leading to greater accuracy.  This site was determined suitable for the 
evaluation of the quality improvement project as it has several surgical suites for scheduled and 
emergent cesarean sections (CS) that can be utilized.  Scheduled CS allow for a controlled 
environment to enable the collection of consistent data as room set up and data collection can be 
controlled without the potential of interference in an emergent type of delivery.       
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Review of the Literature 
Process and Findings 
A literature review was conducted regarding the implementation of QBL measurement 
interventions on post-partum women.  The search strategy for this review was conducted using 
the EBSCO host database through the University of Massachusetts – Amherst’s W.E.B. Du Bois 
Library.  This electronic database was chosen as a resource application to obtain scholarly 
research and resources that highlight best practice standards.  A Boolean/Phrase search option 
was selected using the phrase quantitative blood loss.  The search was further narrowed by the 
date of publication, 2012-2018.  This ensures that the most current and up-to-date studies are 
used and evaluated for evidence to further potentiate implementation of improved care standards.  
Peer-reviewed full text articles were also inclusion criteria selected in the database selection as 
peer-reviewed articles lend creditability to the study and the option to read and review the entire 
context of the study can prove to be extremely beneficial to fully understand the study 
implications.   
This initial search yielded 83 articles.  Author credentials and abstracts were then 
reviewed to select articles most closely related to blood loss measurement interventions.  The 
articles were further reduced by the type of evidence.  Commentaries, literature reviews and 
critical opinion articles were eliminated from selection and instead focus was geared towards 
research studies such as randomized controlled trials, analytical studies and cohorts.  Of the 83 
articles, eight were chosen that adequately demonstrate the impact, ability and need to implement 
accurate blood loss measuring techniques during the post-partum period.  The eight articles 
included: two prospective cohort and two randomized control studies; and one each of cross-
sectional, diagnostic, retrospective and practice improvement studies.   
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With the selection of articles, it is important to select a tool that appropriately rates and 
evaluates the evidence that is being utilized.  For this review, articles were evaluated using 
Melnyk’s levels of evidence (Melnyk & Fineout-Overholt, 2015).  The rating system for the 
hierarchy of evidence determines the value that the chosen study brings to the review and its 
significance to the overall implementation of the quality improvement project.  The articles used 
for this review varied from cohort studies, cross-sectional studies, analytical diagnostic studies 
and randomized controlled studies and their levels of evidence are IV, III, II, I respectively.  For 
this review, the various levels of evidence were used to display that the varying levels of 
evidence support the implementation of more accurate BL measurement techniques from opinion 
to quantitative, reproducible scientific result.        
Summary  
Results from the studies were not mixed and there was little variation in the significance 
of determining the accuracy of blood loss between EBL and QBL measuring techniques.  All 
chosen studies demonstrated the inaccurate EBL measured values when compared to QBL values 
in relation to hemoglobin and hematocrit (Hb/Ht) serum levels that indicate significant blood 
loss in clinically diagnosed post-partum hemorrhage.  The interventions in measurement of blood 
loss varied between studies; however, implementing any QBL measurement technique was found 
to be more accurate when compared to EBL measurements for the initiation of mass transfusion 
protocols.   
Estimated Blood Loss versus Quantitative Blood Loss   
A prospective cohort study conducted by Jones (2015) demonstrated that EBL is an 
inaccurate measurement technique during the post-partum period.  Although the sample size was 
somewhat weak, the result of 52 examined instances showed underestimation of blood loss by 
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physicians and registered nurses between 21-28% (Jones, 2015).  This showed a significant 
difference in the EBL reported and gravimetric estimation placing a large population at 
significant risk for PPH.  Furthermore, a cross sectional study testing midwives’ visual 
estimations of blood loss showed accuracy in only 35.3% of photographed samples with only 
17.2% estimation accuracy in blood loss volumes greater than 500mLs which is the defined PPH 
blood loss value (Parayre, Rivière, Debost-Legrand, Lémery, & Vendittelli, 2015).   These 
studies show the error in the current practice of EBL and necessity to change to QBL further 
potentiating subsequent effective means to implement QBL measurement techniques.   
Collection Techniques   
There are many interventions that can be introduced to better measure blood loss from 
collection bags to conventional dry weight measurements.  Abbaspoor and Vaziri (2017) 
developed an analytic-diagnostic study of 100 term vaginal deliveries that tested the accuracy of 
measuring blood loss with collection bags and correlating the amount lost with serum 
hemoglobin and hematocrit (Hb/Ht) levels to determine the likelihood of PPH.  PPH is defined 
as a volume measurement blood loss greater than 500 milliliters or serum study values showing a 
3% drop in the patients Ht or a 1g/dl decrease in Hb.  This study tested the sensitivity (S), 
specificity (Sp), positive predictive value (PPV), and negative predictive value (NPV) of this 
correlation with results of 80%; 95.7%; 88.9%; and 98.1%, respectively (Abbaspoor & Vaziri, 
2017).  This study replicated a previous randomized control study in which 272 patients with 
uncomplicated pregnancies were monitored in the same manner with a collection bag to which 
the results of the measurement and lab values were examined (Tourné, Collet, Lasnier, & Seffert, 
2004).  However, with this earlier study the results were not similar with S = 38.77%, Sp = 
95.96%, PPV = 67.85% and NPV=87.7% (Tourné, Collet, Lasnier, & Seffert, 2004).  Both of 
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these studies show strength in their clear presentation and method; ease of reproduction for 
future study; and reproducibility with other potential interventional means (Melnyk & Fineout-
Overholt, 2015).  
 Another means to measure blood loss is the use of a collection drape during delivery.  
Kahr, Brun, Zimmermann, Franke and Haslinger (2018) performed a study using this 
measurement technique to which a plastic sheet with a large collection funnel at the foot of the 
bed is constantly collecting any blood loss during delivery.  There is also a quantitative scale, 
easily viewable, yet secure to the bag for effortless visualization of the QBL.  This study 
demonstrated a correlation between the measured blood loss and calculated blood by using 
Brecher’s formula or a hemoglobin drop (Kahr et al., 2018).  The QBL was in fact significantly 
related to the hemoglobin in vaginal deliveries by ± 47.3mLs and ± 81.1mLs for cesarean 
sections (Kahr et al., 2018).   
Atukunda et al. (2015) looked at a slightly different intervention but yielded a similar 
result to Abbaspoor and Vaziri in the correlation between QBL and H/H serum value predictions.  
This randomized controlled study examined 1,140 uncomplicated vaginal births in which 258 
developed PPH.  This study used weighted blood loss (WBL) as a means of QBL measurement 
instead of a collection bag.  The WBL showed poor sensitivity in PPH prediction (<75%); high 
specificity at 97%; and high PPV of >85% in WBLs that were 750mLs or greater (Atukunda et 
al., 2015).  The WBL is another reasonably low-cost method for more accurate QBL techniques 
versus estimation.  
Implementation Techniques   
The barriers to the implementation of new measurement techniques include:  lack of 
facility support; comfort with current practice; lack of knowledge; fear of implementation of new 
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practice.  Interventions to address those barriers most importantly include education.  Education 
of management to encourage facility support.  Education of staff to realize the community gap.  
Education to staff to become uncomfortable with current their current dangerous practice and 
education to become more comfortable with the implementation of a new interventions.   
Staff feedback and accountability tools were used to assess the staff’s understanding and 
experience in using the new technique. Steinberg (2018) utilized run charts and scorecards to 
track and report the progress of staff implementing new QBL practices within their unit.  These 
tracking devices proved to be beneficial in that the unit reported a documentation of QBL as low 
as 22.7% prior to tracking to upwards of 80% post implementation of the accountability tool of a 
scorecard (Steinberg, 2018).  Alveraz-Ramirez, Trial, Hoff and Scott (2015) also showed success 
in proper training techniques using QBL measurement equipment and situation simulations.  A 
clinical skills workshop was developed to assist in the implementation and documentation of 
QBL for a 6,000/year birthing center.  Prior to the workshop the retrospective study showed 67% 
of nurses participated in appropriate implementation and documentation of QBL techniques as 
opposed to after the workshop which increased to 87% (Alveraz-Ramirez et al., 2015).   
The most important aspect of incorporating these techniques is patient safety.  The 
statistics are significant in the error of EBL measurement and are supportive of the accuracy of 
QBL.  Therefore, implementing interventions that promote QBL measurement can significantly 
decrease the mortality rates of PPH.  The evidence reviewed shows direct instances where EBL 
is not as accurate of a measurement when compared to QBL.  Decreasing barriers and increasing 
facilitators through institutional support, staff education, and feedback loops has been 
demonstrated to improve in the adoption of new equipment and protocols. With PPH being one 
of the greatest preventable fatalities in world with early intervention, the necessity in 
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implementing accurate measurement techniques is well supported in the review of the literature.  
It is time to deter from usual, outdated practice such as EBL, and important for quality and safe 
patient care standards that QBL measurement techniques be implemented as more accurate 
means of obtaining the amount of blood loss in the post-partum period. 
Evidence Based Practice: Verification of Chosen Option 
The intervention concept was to implement the use of quantitative blood loss 
measurement techniques in scheduled cesarean sections. This would provide accurate 
information required for early mass transfusion protocol initiation in post-partum hemorrhage.  
The solution requires collaborative efforts from working staff, core staff, management staff and 
administrative staff to adopt the new practice of QBL measurement techniques to supplying the 
necessary equipment to perform the more accurate measure.   
Theoretical Framework or Evidence Based Practice Model 
Increasing means of accuracy in measurement for patient safety is essential to the 
appropriate activation of life saving protocols in the perinatal field and requires a change from 
outdated practice to evidence-based practice.  Therefore, theories of change are useful to provide 
structure in the implementation of best practice guidelines.  Everett Rogers’ Diffusion of 
Innovations Theory (DOI) was a logical choice as it specifically relates to implementation of 
long-term change in instances where change was previously attempted yet failed.  These failed 
attempts are due to the resisting forces being greater than the driving forces.  The failed attempts 
of change at this facility are evident in the fact that some practitioners are practicing the new best 
practice and others still utilize old methods.   
Although this theory originated in communication, it is useful in this project due to its 
basic principle where an idea gains momentum, diffuses throughout the specific population and 
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is adopted by that population (LaMorte, 2018).  Adoption of the new idea does not happen to 
everyone all at once and requires time.  It is essential to recognize that individuals will adopt new 
ideas at varying points in time due to their specific characteristics including:  education, 
experience and values.  Rogers’ DOI consists of five established adopter categories including: 
innovators, early adopters, majority adopters, late majority and laggards.  Their acceptance and 
participation trend to increase through the spectrum as the innovative idea diffuses through the 
population (LaMorte, 2018).   Another aspect of DOI are the stages of adoption which include: 
awareness of the need for the innovation; decision to adopt; initial use of the innovation and 
finally its continued use (LaMorte, 208).  The final aspect of this theory demonstrates the 
multiple influences that may play a factor in the adoption of the innovation.  These include:  
relative advantage, compatibility, complexity, triability and observability (LaMorte, 2018).  See 
diagram in Appendix A.   
In order to further potentiate change for the implementation of best practice, it was 
necessary to identify the problem and make others ‘aware’ of the problem.  By instituting 
education in the form of flyers, articles and in-services to staff and clinicians, individuals can 
become aware of the problem.  Rallying to encourage the basic principles of patient safety in 
practice was intended to elicit interest in the quality improvement project.   The institution has 
also implemented the use of quarterly quality standards that are measured and if met, monetary 
incentives are often provided.  These incentives can help pursued staff to ‘decide’ to adopt the 
intervention.  Education by way of flyers, emails, conversation and in-service also helped 
prepare the staff for the initial implementation.   
Evaluation of the plan consisted of determining the willingness of the staff to change to 
the proposed interventional improvement foreseeing barriers and facilitators through staff 
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surveys.  Although adoption of the new practice may be more initial work in the beginning, it 
was anticipated that once staff become comfortable and knowledgeable it should not require 
significantly more time or effort than the previous technique.  It was also necessary in order to 
keep patients safe when blood loss measurements are an ongoing and multiple occurrence on a 
unit.  Without these accurate measures, patients are at risk for detrimental negative effects 
including hypovolemic shock or even death.  Implementation started in a controlled 
environment, scheduled caesarean sections, and later be incorporated into every delivery.  This 
allows the opportunity to further adjust for any unforeseen barriers, complications and 
assessment of ways to enhance the implementation process.  Here the evaluation, further justified 
the need for this standard and help to discovery potential problems with implementation and 
areas of improvement to further potentiate this implementation.  After evaluating potential 
hardships of initial implementation, alterations can be made to incorporate this practice as a 
standard to elicit ‘continued use’.                     
Methods 
In order gain an accurate understanding of whether or not an intervention is applicable 
and feasible to continue in practice, one must have a means to measure the data and formulate 
that data into a viable conclusion.  The plan for this project required a before and after 
measurement comparison.  Multiple data collection tools were used in this project that included 
established tools and individually created tools.   
Project Design 
This project was designed for a quality improvement implementation that focused on a 
practice intervention to improve patient safety and minimize risk of complications from PPH for 
delivering mothers.  By enacting the implementation of QBL techniques and devices, accurate 
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blood loss measurements can be obtained to initiate PPH mass transfusion protocols early.  
Quantitative methods of data collection were used by obtaining accurate measurements of blood 
loss using collection drapes and gravimetric calculations.  Also, measurements for preparation 
time and comparisons for staff’s estimations of blood loss was also collected.   
 The project was conducted under a controlled environment with scheduled CS.  
Obtaining staff knowledge, preparation time, room set-up and real-time blood loss, 
measurements were conducted without interference by the data collector.  This project was 
intended to improve the prompt response of staff to enact PPH mass transfusion protocols more 
confidently and rapidly.              
Project Site and Population   
The site where the project was conducted was at an acute care facility in Honolulu on the 
island of Oahu, Hawaii.  The hospital is comprised of multiple floors, units and specialty health 
needs areas.  The project was performed specifically in one of the surgical suites on this facility’s 
Labor and Delivery unit.  The population this project served and will serve is all laboring and 
surgical deliveries.  This particular test implementation only included uncomplicated pregnant 
women undergoing CS deliveries. 
Participants included the staff required for a CS:  physician, midwife, anesthesiologist or 
CRNA, two nurses, NICU team, respiratory therapist, and hospital aid.  For this project, an 
additional person was in the surgical suite to track room set-up times; originally without QBL 
devices and then with new QBL devices.  Throughout the procedure QBLs were tracked and 
recorded as well as attention to the time it took for these QBL and gravimetric calculations.  
Prior to leaving the room, staff members were asked to write down their blood estimations to be 
compared later.  The protocol director, DNP student conducting project, then collected H/H 
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values pre and post procedure through chart review.  There was some collaboration with the unit 
manager as it was necessary to gain access to OR during procedures and to order graduated 
blood delivery collection drapes from the medical supplier.  
Data collection was conducted by direct observation of protocol director to ensure that 
the appropriate data was collected.  During CS, the professional staff acts as a team and 
communicates progression through the procedure, vital signs and measurements, out loud from 
“time-in” until “time-out” is called.  Therefore, data collection was performed without getting in 
the way of the staff performing the procedure or those actively involved in caring for the patient.  
Interaction with the staff consisted of timing the set-up with hospital aids and requesting staff’s 
EBLs. 
Timeline 
 The timeline for this project took place over several months.  Typically, two CS are 
scheduled at the site each day, Monday through Friday.  Therefore, there was potential for 20 
cases to be studied in two weeks.  This, however, was not the case, as some scheduled 
procedures ended up spontaneously early or had turned into emergent situations not suitable for 
data collection.  The project proposal was approved by IRB by the end of September to which 
data collection was able to begin late October and November.  Data collection was completed in 
March to which the project write-up, interpretation and analysis of results were then completed 
with a final presentation in April or May.  See Appendix Bfor more detail.    
Goals, Objectives and Expected Outcomes 
There were several goals and objectives for this quality improvement project.   
1. An educational intervention that consisted of flyers and 5-10-minute in-services 
describing the current problem was conducted with a pre and post-test expected to show 
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an increase in knowledge of 15% of best practices in blood loss measurement by staff on 
the perinatal unit.   
2. An intervention was implemented that measured blood loss quantitatively and was 
compared to the estimated blood loss measurements of staff that was expected to show 
inaccuracy by more than 10% in the estimated amount of blood lost.   
3. An intervention was implemented to which the set-up and implementation time of QBL 
measurement devices in the OR for scheduled CS was obtained with the expectation that 
set-up time would not exceed 2 minutes of the pre-implementation set-up time. 
4. An intervention was implemented to which the expectation of calculation of time for 
gravimetric blood loss measurements would not exceed one minute during the scheduled 
CS procedure in the OR. 
5. A comparison intervention was conducted with the expectation of showing a greater 
correlation of clinically defined PPH (500mLs of blood loss or 3% decrease in pre/post 
procedural H/H) between QBL and EBL.    
Measurement Instruments 
First, initial data was collected which was then later compared to the data collected after 
the intervention was instituted.  It was important to test the staff’s knowledge, attitudes and 
beliefs of the problem to be measured by using pre and post-tests after educational flyers were 
read and in services completed.  This helped to uncover any further potential barriers or 
shortcomings that may have arisen or interfered with implementation.  It was also important to 
gather multiple recordings of the current OR set up times to achieve and average time for “Pre-
Intervention Set-up Time”.  
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 In order to use gravimetric means, it was necessary to get pre/dry weights of commonly 
used products such as chucks, gauze and pads.  A chart was created and attached to the scale for 
quick reference.  These weights were saved in an Excel Spreadsheet.  Next, a collection box was 
constructed with small paper slips and a pen attached for staff to place their anonymous blood 
estimations post procedure.  Collection drapes with graduated cylinders were ordered.  A 
whiteboard was placed in the OR to record set-up times with new measurement devices; 
calculation times of gravimetric measurements; and QBL readings.  These values were 
transcribed to a spreadsheet to record multiple events.  A subsequent chart review was then 
conducted to record and compare the hemoglobin and hematocrit (Hb/Ht) pre and post CS as a 
further PPH comparison data point.  Staff’s knowledge was also tested after the flyers and in 
services to compare results.  See Appendix C for Data Collection Tool example.           
Data Collection Procedures  
Pre and post interventional data were collected and compared for this quality 
improvement project.  Prior to implementation, data were collected on OR set-up times as well 
as staff knowledge to encourage participation in the project.  Staff education was provided on the 
dangers of PPH through flyers and in service showcasing what staff can do to decrease these 
hazards; therefore, influencing an environment for change and introducing the intervention.  The 
staff’s knowledge was tested with pretests and posttests, Appendix Dafter the information was 
displayed and discussed through quick in-service.  An evaluation, Appendix E was also 
conducted using a Likert scale with an area for additional comments to evaluate the staffs’ 
thoughts of the in-services, emails and education flyers.  The supplies were ordered (collection 
drapes) and made (EBL box, data collection sheet, gravimetric measurement sheet and creation 
of spreadsheet).  See Cost-Benefit Analysis for detail, Appendix Ffor more information.  Once 
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supplies were available and ready, data collection began for the scheduled CSs while paying 
careful attention to omit any personal information in regards to the patients.  The set-up 
comparison data was removed as post implementation set up times (once set-up kits were made) 
hardly varied from pre and post implementation but more so from the particular staff that was 
preparing the OR.  The data were pooled in a created spreadsheet and compared through 
descriptive statistics and comparative analysis.  Staff who participated was asked for feedback 
and a pre and post-test questionnaire was administered to explore the staff’s knowledge, attitudes 
and behaviors regarding the implementation of the QBL measurement techniques.    
Data Analysis  
 The project required obtaining quantitative data that compared pre and post intervention 
values.  This data were interpreted and results showcased through SSPS using various forms of 
descriptive statistics and comparative analysis.  Descriptive statistics are important to show how 
often something is occurring or to display variations within the data collected.  By evaluating 
these measures, variations, trends, ranges and points of measure can be determined.  Descriptive 
statistics used included:  median, standard error, variance, confidence and skewness.  To further 
display these values, a bar diagram was used to showcase the trends between the two 
measurements and average percentage loss.  Differentiating comparative analysis was used to 
display the differences in using the EBL and QBL measurements, whereas, universalizing 
comparative analysis was used to investigate the relationship of QBL measurement in correlation 
with serum values indicative of PPH.  Visual charts and/or graphs were used to compare the EBL 
and QBL measurements and display if there are any significant differences during the scheduled 
CS procedures. 
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 Education of the staff was conducted so it is necessary to display the results of the pre 
and posttests to determine the effectiveness of the teaching.  The pretests and post tests were the 
same test and were compared prior to interventions and then again after implementation.  Certain 
trends that were evaluated included:  knowledge of PPH; attitudes toward implementation of new 
techniques; beliefs on necessity; and barriers to intervention implementation.  These findings 
were gathered and analyzed with comparative statistics to evaluate each criterion that may elicit 
further education or continue adjustment to the implemented measurement techniques.  The 
evaluation of the education was also presented to gain insight on the education provided to which 
the scales were analyzed and comments evaluated.   
Ethical Considerations/Protection of Human Subjects 
The University of Massachusetts, Amherst (UMass) Internal Review Board (IRB) 
approval was obtained prior to initiating the DNP Project.  The official certification through CITI 
Program was obtained in a compliance effort to work with human subjects in a quality 
improvement project.  There was no increased risk to the patient in the CS with the inclusion of 
these measurement techniques and facility support has been obtained prior to initiation of this 
project.  Appropriate consents were obtained for those that were willing to participate.  Patient 
confidentiality was maintained by providing case numbers to each CS observed, with no personal 
information or patient specific identifiers collected in the data collection process.  All of the 
information collected was safe-guarded and HIPAA regulations were meticulously followed.  
Patient specific information was only viewed by staff involved in the procedure and project 
coordinator.  Electronic files containing identifiable information was password protected to 
prevent access by unauthorized users and only the project coordinator had access to the 
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passwords and information to ensure protection.  Further, post project completion, all identifiable 
information was destroyed.      
Results 
As previously mentioned, this quality improvement project was conducted at a multiple 
story acute care facility in Honolulu on the island of Oahu, Hawaii.  More specifically the project 
design and data collected were from the Labor and Delivery unit utilizing one of the surgical 
suites during regular scheduled c-sections.  There were 20 CS cases completed. Individuals that 
participated in the project included the staff required for a CS; physician, midwife, 
anesthesiologist or CRNA, two nurses, NICU team, respiratory therapist, and hospital aid.  This 
project took place over several months, yet once the proposal approval was awarded, data 
collection took approximately 3 to 4 months.  The results of the previous various outcomes 
presented is as follows:   
1. An educational intervention showed an increase of best practice knowledge in blood loss 
measurement of 15% through pre/posttests after educational in-service.  See Figure 1. 
         
Figure.1.  Stacked column graph with the amount of right and wrong answers shown that display 
the increased knowledge of the staff after an educational in-service.    
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The results are in line with the data collected.  The pretests showed a test score average of 
62.67%.  Education was provided to the staff to highlight the problem of inaccurate blood loss 
measurement and gain enthusiasm to begin implementation of the best practice standards of 
measurement.  Education included short in-services and flyers in communal areas for discussion.  
Once the education was completed, a post-test was conducted and showed an average score of 
93.33% -an increase of 30.66% in test score results; therefore, meeting the goal of increasing 
knowledge by 15%.    
2. Implementation of quantitative blood loss measurements showed inaccurate estimated 
measurements by staff by more than 10%. 
Table 1. QBL and EBL Descriptive Statistic Comparison 
QBL   EBL   
    
Mean 862.7 Mean 597.5 
Standard Error 79.34322841 Standard Error 66.14129612 
Median 695 Median 500 
Mode 675 Mode 500 
Standard Deviation 354.8337046 Standard Deviation 295.7928685 
Sample Variance 125906.9579 Sample Variance 87493.42105 
Kurtosis -0.826442799 Kurtosis -0.476937453 
Skewness 0.644870817 Skewness 0.595627679 
Range 1234 Range 1050 
Minimum 346 Minimum 200 
Maximum 1580 Maximum 1250 
Sum 17254 Sum 11950 
Count 20 Count 20 
Confidence Level(95.0%) 166.0672856 Confidence Level(95.0%) 138.4353238 
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Figure. 2. QBL and EBL value comparison displaying the percentage of error trendline. 
The data collected for this intervention were gathered during 20 different scheduled CS 
procedures.  The quantitative blood loss measurements were collected and documented and staff 
members were then allowed to provide their confidential estimations of what they thought the 
blood loss was.  This showed inaccuracy in measurement by an overwhelming 32.61% 
particularly in underestimation.  The amount that was underestimated averaged 265.2mLs.  This 
far exceed the expected outcome or goal previously determined of an inaccurate measurement of 
greater than 10%.  Descriptive statistics used include:  median, standard error, variance, 
confidence and skewness.  To further display these values a bar diagram was used to showcase 
the trends between the two measurements and average percentage loss.  Differentiating 
comparative analysis was used to display the differences in using the EBL and QBL.      
3. The intervention on usage of the QBL measurement device would not exceed 2 minutes 
of the pre-implementation set-up time prior. 
Table 2. Cesarean Section Set-up Times 




(First Cut) Calculation Time Set-up Time 



















QBL & EBL Comparison
QBL Measurement EBL Estimation Average % Error 32.61%
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Measurements for pre-implementation set-up times for the scheduled CSs versus 
postimplementation were indistinguishable.  Set-up times were calculated and started at time out 
and finished at start of incision.  However, the scheduled CSs are pre-prepared in kits and those 
kits are systematically opened and set-up in an ordered fashion.  The addition of the QBL 
measurement device did not increase the time-setup in any manner as it was part of the routine 
systematic set-up.      
4. Gravimetric blood loss measurements calculation would not exceed one minute during 
the scheduled CS procedure in the OR. 
When using QBL measurements via gravimetric means, it was necessary to develop 
charts for quick access to supplies and their dry weights prior to implementation.  These charts 
were readily available, alongside the scale and with a calculator in reach.  All gravimetric 
calculations took less than 1 minute and there was no interruption of care in calculating the blood 
loss measurements through gravimetric means. 
5. A comparison intervention was conducted with the expectation of showing a greater 
correlation of clinically defined PPH (500mLs of blood loss or 3% decrease in pre/post 
procedural Hb/Ht) between QBL and EBL.  
 



















QBL Blood Loss (mLs)
Correlated QBL and Ht Decrease Cases 
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Figure. 4.  EBL measurement compared to serum studies Ht decrease of 3%.  
When comparing the values indicative of PPH for blood loss as defined as >500mLs and 
a decrease in hematocrit (Ht) by 3% from preprocedural serum value, the QBL measurement 
PPH cases matched closer to the amount of serum value classifications.  The PPH QBL cases 
and serum studies cases matched at 15 cases of PPH per definition, whereas, EBL PPH cases 
were only 11.   
Discussion 
 The first step in the implementation of the new QBL technique for blood loss 
measurement was to gain confidence and support of the staff.  Instituting this change in practiced 
required identification of facilitators and barriers.  Research was conducted to determine the 
most appropriate avenue to facilitate change in a facility as this was previously attempted and 
failed to maintain as a standard of practice.  Therefore, aspects of Diffusion of Innovations 
Theory (DOI) were applied to outline the potential pitfalls.  Education was provided to the staff 
in short in-services, discussions and flyers that showed an increased knowledge of 30.66% 
through pre/posttests.  Diffusing information pertinent to the unit’s unique population they care 
for and showcasing the devasting statistics that can be prevented was an avenue used to 



















EBL Blood Loss (mLs)
Correlated EBL and Ht Decrease Cases 
QBL INTERVENTIONS AS INDICATIONS OF PPH 27 
of the need for the innovation; decision to adopt; initial use of the innovation and finally its 
continued use (LaMorte, 2018).  
 Data collection for blood loss in this quality improvement project showed similar results 
to the literature which showed inaccuracies in underestimation.  Jones (2015) determined 
underestimation by doctors and nurses between 21-28%.  A cross sectional study that tested 
midwives’ visual estimations reported accuracy in only 35.3% of photographed samples 
(Parayre, Rivière, Debost-Legrand, Lémery, & Vendittelli, 2015).  This particular project 
showed inaccuracy of in EBL measurement by an 32.61%.  Similar to the studies reviewed, the 
inaccuracy was particularly in underestimation with an average amount underestimated of 
265.2mLs.  This can be detrimental when considering the activation of life-saving protocols in 
the case of a PPH.  After collection of the blood loss measurements, sharing the difference in the 
values and underestimation amounts demonstrated to staff the inconsistency and inaccuracy in 
the measurement techniques.  This helped convincing and encouraging the late majority and 
laggards to adopt the new measurement techniques.  Influences important to gaining that 
adoption included triability and observability which can ultimately lead to continued use 
implementation of the needed intervention (LaMorte, 2018).       
When comparing the values indicative of PPH for blood loss as defined as >500mLs and 
a decrease in hematocrit (Ht) by 3% from preprocedural serum value, the QBL measurement 
PPH cases matched closer to the amount of serum value classifications.  The PPH QBL cases 
and serum studies cases matched at 15 cases of PPH per definition, whereas, EBL PPH cases 
only matched at 11 cases.  This is similar to a previous study (Abbaspoor & Vaziri, 2017).  
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 The last aspect to consider was the component of time: the time to set-up for the new 
measurement device and the time to calculate the quantitative measure during procedure.  The 
OR set-up time was not affected by the addition of the measurement device.  For scheduled CSs, 
kits are made in advance and systematically opened and unwrapped in sterile fashion.  The 
addition of the measurement device was indistinguishable when setting the CS cases.  
Gravimetric measurement stations were readily available with supply pre-weight charts, 
calculators and scales readily available.  The calculation time was insignificant and did not 
interfere with patient care or safety in any manner.  The extra effort could have been seen as an 
obstacle in adoption from staff, however, those early adaptors with the help of influences like 
again, triability and observability the staff was able to accept and adopt the new interventions 
(LaMorte, 2018).           
Facilitators and Barriers 
There were multiple potential barriers anticipated to the implementation of this practice 
standard.  One potential barrier was lack of facility support to provide adequate supplies or 
manpower to gain appropriate measuring supplies or dry measurements of frequently used 
materials.  This barrier was overcome, by obtaining the multiple estimates showcasing the 
various cost differences in the multiple QBL measurement techniques.  Another potential barrier 
was lack of interest in changing current and familiar practice.  This barrier was addressed with 
education.  Educating the staff of the seriousness of the lack of appropriate measurement 
technique and the role that they play in preventing negative effects was helpful in facilitating 
change.  One additional potential barrier was lack of education on the prevalence and seriousness 
of the outdated EBL measurement practice and its potential harm to patients.  Again, education is 
a powerful tool; and in this instance, providing educational in-service, emails, 
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breakroom/bathroom flyers and encouragement of active conversation made a significant 
difference in getting the staff involved and aided in overcoming this potential barrier.  
Facilitators to aid in the improved practice standard came in the form of education and inclusion 
of staff that participated in unit-based team projects and in skills fairs that highlighted pertinent 
statistics and encouraged others to become involved.  To teach and warn against outdated 
practice and its dangers, flyers in bathrooms, breakrooms and handwash stations, as well as (4) 
5-10 minute in services were conducted to encourage participation.  
Conclusion  
To conclude, this quality improvement project helped fill a healthcare gap within a 
facility that cares for maternal patients at risk for post-partum hemorrhage.  Educating staff; 
implementing professionals standards of measurement for blood loss; and analyzing the data 
collected from measurement and serum studies indicative of hemorrhage were the activities 
conducted.  The data collected from these activities support the standards put forth by 
professional organizations such as ACOG and AWHONN and reinforced inaccuracies of 
estimated blood loss when compared to quantitative blood loss.  Post-partum hemorrhage is a 
preventable complication of cesarean sections and with early intervention studies have 
demonstrated improved patient outcomes.  Future steps may include continued education and 
staff skills fairs to showcase the need for, and encourage further implementation of, evidence-
based care solutions for this unique population.  These measurement devices can also begin to be 
utilized in all deliveries as a standard of care.  Also, as technology and techniques advance, 
interventions can be incorporated into the facility’s care structure to further potentiate 
implementation of even better and more effective interventions per professional standards.  This 
project can serve as a basis and foundation to highlight the need for accurate means of 
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measurement to effectively and efficiently develop and activate emergency actions such as mass 
transfusions.  With post-partum hemorrhage being the leading cause of maternal mortality, 
utilizing these measurement techniques, providers can initiate necessary rapid response 
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Appendix A 
Theoretical Model 



































Task August September October November December Jan-2020 February March April May 
Proposal 
Approval 
X X         
Pre-
Interventional 






       














   
Final Proposal 
Write - Up 











        X X 
QBL INTERVENTIONS AS INDICATIONS OF PPH 36 
Appendix C 
Data Collection Tool 
Individual Collection Tool 
 







Raw Data Data Comments
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Set-up Time (mins)
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Appendix D 
Quantitative Blood Loss Interventions to Improve Assessment of  
Post-partum Hemorrhage Pre/Post Test 
 
1.  According to best practice standards, what is the most accurate measurement of blood loss 
during the perinatal period? 
 a.  QBL 
 b.  EBL 
 c.  H&H 
 d.  BP 
 
2.  What is the leading cause of maternal morbidity in the US? 
 a.  post-partum hemorrhage  
 b.  childbirth 
 c.  infection  
 d.  surgery 
 
3.  I consider patient safety a crucial part of my position. 
 a.  yes 
 b.  no 
 c.  unsure 
  
4.  I make patient safety a priority every day at work.  Please provide a comment if your answer is 
C. 
 a.  agree  
 b.  disagree 
 c.  it’s complicated – comment: 
 
5.  I am willing to change my practice according to best practice standards to increase patient 
safety.  Please provide a comment is your answer is C.  
 a.  yes 
 b.  no 















1.  I learned something during this in-service. 
(1) - strongly agree; (2) – agree; (3) – unsure; (4) – disagree; (5) – strongly disagree 
2.  Content was appropriate and understandable. 
(1) - strongly agree; (2) – agree; (3) – unsure; (4) – disagree; (5) – strongly disagree 
3. The education provided has changed my mind regarding means to measure blood for PP patients. 
(1) - strongly agree; (2) – agree; (3) – unsure; (4) – disagree; (5) – strongly disagree 
4.  I would likely incorporate these interventions into my practice.   
(1) - strongly agree; (2) – agree; (3) – unsure; (4) – disagree; (5) – strongly disagree 
5.  There was sufficient time for questions and comments. 
(1) - strongly agree; (2) – agree; (3) – unsure; (4) – disagree; (5) – strongly disagree 
6.  Teaching and materials are appropriate. 
(1) - strongly agree; (2) – agree; (3) – unsure; (4) – disagree; (5) – strongly disagree 
 
Comments: 
























Thank you for your time and attention.  Your feedback is greatly appreciated.  
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Appendix F 
Cost-Benefit Analysis 
Costs of Implementation of QBL Measurement 
Personnel   
    Training & Ed 2 hrs x $55/hr x 3RNs 825.00 
     2 hrs x $25/hr x 1HA 50.00 
    Data Collection Hours 20x1hr procedures x1 project coordinator * 
    Chart Review         2 hrs by project coordinator * 
   
 Total  875.00 
Materials   
    2 Pre-weight cards $5/card 10.00 
    10 Flyers $1/pg 10.00 
    25 Collection Drapes   
          Facility specific  $62.92/case 62.92 or 
          List $112.13/case 112.13 
    Whiteboard Provide by Current Facility * 
   
   
 Total 82.92 to 132.13 
Capital   
         Computers Provided by Current Facility * 
 Total * 
Total Expenses  957.92 to 1007.13 
 
 
 
 
